Some new Volterra-Fredholm-type discrete inequalities in two independent variables are established, which provide a handy tool in the study of qualitative and quantitative properties of solutions of certain difference equations. The established results extend some known results in the literature.
Introduction
In the research of solutions of certain differential and difference equations, if the solutions are unknown, then it is necessary to study their qualitative and quantitative properties such as boundedness, uniqueness, and continuous dependence on initial data. The GronwallBellman inequality 1, 2 and its various generalizations which provide explicit bounds play a fundamental role in the research of this domain. Many such generalized inequalities e.g., see 3-30 and the references therein have been established in the literature including the known Ou-Liang's inequality 3 . In 8 , Ma generalized the discrete version of Ou-Liang's inequality in two variables to Volterra-Fredholm form for the first time, which has proved to be very useful in the study of qualitative as well as quantitative properties of solutions of certain Volterra-Fredholm-type difference equations. But since then, few results on VolterraFredholm-type discrete inequalities have been established. Recent results in this direction include the work of Ma 9 to our knowledge. We notice, in the analysis of some certain Volterra-Fredholm-type difference equations with more complicated forms, that the bounds provided by the earlier inequalities are inadequate and it is necessary to seek some new Volterra-Fredholm-type discrete inequalities in order to obtain a diversity of desired results.
Our aim in this paper is to establish some new generalized Volterra-Fredholm-type discrete inequalities, which extend Ma's work in 9 , and provide new bounds for unknown functions lying in these inequalities. We will illustrate the usefulness of the established results by applying them to study the boundedness, uniqueness, and continuous dependence on initial data of solutions of certain more complicated Volterra-Fredholm-type difference equations.
Throughout this paper, R denotes the set of real numbers R 0, ∞ , and Z denotes the set of integers, while N 0 denotes the set of nonnegative integers. Let Ω :
where m 0 , n 0 ∈ Z and M, N ∈ Z {∞} are two constants. l 1 , l 2 ∈ Z are two constants, and K i > 0, i 1, 2, 3, 4, are all constants. If U is a lattice, then we denote the set of all R-valued functions on U by ℘ U and denote the set of all R -valued functions on U by ℘ U . Finally, for a function f ∈ ℘ U , we have 
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The proof for Theorem 2.11 is similar to the combination of Theorems 2.8 and 2.10, and we omit the details here. 
Applications
In this section, we will present some applications for the established results above and show that they are useful in the study of boundedness, uniqueness, and continuous dependence of solutions of certain difference equations. 
